Introduction: Pedunculated ampullary adenoma is a rare periampullary tumor. There is still controversy regarding whether to perform local ampullectomy or radical resection for adenomas with severe dysplasia.
INTRODUCTION
Ampullary carcinoma is uncommon among gastrointestinal malignancies, and pedunculated ampullary adenoma is a rare periampullary tumor. 1 Pancreaticoduodenectomy is the treatment of choice for invasive ampullary carcinomas; however, there is still controversy regarding whether to perform local ampullectomy or radical resection for adenomas with severe dysplasia. [2] [3] [4] [5] [6] This is because of the increased tendency for these lesions to recur after local ampullectomy. 7, 8 We report a case of pedunculated ampullary carcinoma that recurred after local resection of ampullary adenoma.
CASE REPORT
A 57-year-old man who was generally healthy except for an infrequently occurring indigestive feeling visited a regional hospital to participate in the Korean national cancer screening program. Esophagogastroduodenoscopy (EGD) showed a pedunculated mass of the duodenum, and he was referred to our institution for further investigation. He had no specific medical or family history. On physical examination, the patient was found to have no palpable mass. The results of laboratory studies and tumor markers including carcino embrionic antigen and carbo-hydrate antigen 19 -9 were within normal ranges, except for an alkaline phosphatase level of 737 U/L and ␥-glutamyl transpeptidase level of 352 U/L. Repeated EGD showed a pedunculated villous-appearing mass with a diameter of 45 mm in the second portion of the duodenum (Figure 1) . The length of stalk was estimated to be about 50 mm. Microscopic examination of a forceps biopsy specimen showed tubular adenoma with low-grade dysplasia. On an enhanced computed tomography scan, a duodenal mass was noted; it appeared moderately attenuated, measured 52 ϫ 32 ϫ 26 mm, and showed no subserosal involvement (Figure 2 ).
Because the tumor had a sufficiently long pedicle, endoscopic resection was attempted as the primary treatment strategy with an operative team backup in the operating room. However, the massive tumor hindered adequate ensnaring, and the voluminous pedicle implied the presence of massive bleeding and incomplete resection. The treatment strategy was changed to laparoscopic resection onsite. After the location of the tumor was indentified with endoscopic light illumination guidance, laparoscopic duodenotomy was performed in the second portion of the duodenum longitudinally. The pedunculated adenoma bulged out through the incised wall and was pulled out with a laparoscopic spatula. A long pedicle connected to the tumor was identified and cut using an endoscopic stapling system. The pedunculated tumor was resected with a 2.0-cm margin of safety ( Figure 3A) . The resected tumor measured 57 ϫ 46 mm. After duodenotomy, the opening was repaired by laparoscopic suturing in the horizontal direction. EGD was performed to ascertain the condition of the duodenotomy repair. With careful endoscopic examination, we could not identify the ampulla of Vater. Under the given circumstances, the ampulla of Vater was suspected to be included in the resected tumor. Thorough examination of the resected mass showed a small opening inside. Thus we performed cholecystectomy so that we could perform cholangiography. Intraoperative cholangiography via the cystic duct visualized an abrupt cutoff sign of the distal common bile duct. We decided that conversion to open laparotomy was necessary, and the duodenotomy was reopened. The closed stump of resected pedicle on the duodenal posterior wall was also reopened. After careful examination, the bile duct and pancreatic juice were identified and 7F 5.0-cm plastic tubes were inserted into the ducts. Clear bile and pancreatic duct flowed through the tubes. Circumferential suturing was performed to fix the ducts into the duodenal wall by using fine silk. Tubes were fixed to the ducts by knotting the suture silk ( Figure 3B ). The operation was completed after stent patency was ascertained. Histologic examination showed that the resected tumor was composed of tubular adenoma with high-grade dysplasia, and the resection margin was clear. The patient was discharged 10 days later without complication, and the biliopancreatic plastic stents were expected to be removed spontaneously with time.
The patient returned for a routine checkup 2 months later. He reported no specific complaints, but laboratory tests showed an elevated alkaline phosphatase level, 354 U/L, and ␥-glutamyl transpeptidase level of 103 U/L. To assess the condition of the bile duct tube, EGD was performed. The pancreatic duct tube had disappeared, and the bile duct tube remained, with a 2.0-cm polypoid mass encircling the tube (Figure 4) . Biopsy findings showed a welldifferentiated adenocarcinoma. The patient was readmitted, and pancreaticoduodenectomy was scheduled for curative resection. An abdominal computed tomography scan showed a homogeneous attenuated mass with a diameter of 23 ϫ 20 mm in the second portion of the duodenum without abnormal lymphadenopathy or ascites. Pancreaticoduodenectomy was performed about 2 months after the initial conversion to ampullectomy and completed as usual without immediate complications or technical difficulties. No abnormal lymph nodes were found at surgery. The resected tumor measured 30 ϫ 25 ϫ 15 mm, and the distal common bile was intact. Histologic examination showed a tubular, well-differentiated adenocarcinoma invading the duodenal wall and the intraductal structure of the bile duct ( Figure 5 ). The resection margin was clear, and no regional lymph node involvement was reported (0 of 16 nodes). The postoperative course of the patient was uneventful, with regular EGD follow-up visits showing no recurrence.
DISCUSSION
Whether ampullary tumors are best treated surgically by pancreaticoduodenectomy or local ampullectomy remains controversial. Histologic examination, tumor size, and tumor extent are known to be important factors when deciding the treatment strategy. Radical surgery provides reliable curative resection; however, the cost of pancreaticoduodenectomy often outweighs the benefit for limited disease. Although guidelines and consensus statements are still being developed, general practical directions agree that small and low-grade tumors of the ampulla can be treated with local excision modalities. Such modalities consist of endoscopic ampullectomy and surgical transduodenal ampullectomy. The definition of a small adenoma is not concrete. Considering the endoscopic loop snare size, 2.0 cm is the possible limit for safe and proper ensnaring for endoscopic resection. The literature supports this idea and suggests that endoscopic ampullectomy can be safely used for ampullary adenomas Ͻ2.0 cm in size and without extra-ampullary extension. 9 -11 The success rate for endoscopic ampullectomy ranges from 70% to 90%. 3, 10 Regarding tumor histology, a recent retrospective review reported that high-grade intraepithelial neoplasias or in situ tumors of the ampulla of Vater without lymphovascular invasion and lymph node metastasis were successfully treated with endoscopic ampullectomy. 6 In this study even focal T1 cancers without lymphovascular and lymph node involvement were treated with endoscopic ampullectomy, and there were no cancer recurrences or cancer-related deaths. However, concern regarding endoscopic ampullectomy has been noted because there is a high rate of tumor recurrence on followup; rates of 8% 10 to 42% 12 have been reported. In a Korean study, the larger size of an adenoma was proved to correlate with a higher conversion rate of cancer diagnosis. 13 The authors suggested that ampullary adenoma preoperatively diagnosed with high-grade dysplasia or measuring Ͼ1.5 cm in size should not be managed with endoscopic ampullectomy because of high recurrence rates, up to 80%. The possible reason for the high tumor recurrence rates after endoscopic ampullectomy may lie in the pos- sible inaccuracy of preoperative forceps biopsy diagnosis and insufficient safety margins of the resection procedure. An ampullary adenoma diagnosed with forceps biopsy turns out to be adenocarcinoma after resection in 5% to 20% of cases. 2 To secure the curative resection, radical surgery has been advocated for ampullary tumors, even including adenomas. Especially for high-grade adenomas, some experts recommend radical surgery because of higher recurrence rates and frequent coexistence of malignancy at the time of diagnosis. The limited accuracy of forceps biopsy is partly responsible for a high incidence of malignancy in ampullary villous tumors, with rates of 5% to 30%. High-grade dysplasia on endoscopic biopsy examination and ductal dilatation are significant predictors of ampullary cancer. 14 Thus, if these findings present, radical resection should be considered. However, the postoperative morbidity rate for radical surgery is estimated at up to 35% to 65% and the mortality rate reaches 10%, and these rates should be taken into consideration when the treatment strategy is determined. 15 Transduodenal ampullectomy can be an intermediate choice between endoscopic ampullectomy and radical surgery. Transduodenal ampullectomy provides a visually adequate operation field, and the safety margins can be more easily obtained. A tumor measuring Ͻ3.0 cm can be effectively treated with transduodenal ampullectomy, provided that the tumor invasion is confined to the submucosa. 16 Compared with radical surgery, transduodenal ampullectomy resulted in comparable oncologic outcomes and better clinical outcomes in terms of morbidity and mortality rates. Significant postoperative complications developed in 50% of Whipple operation cases and 14% of transduodenal ampullectomy cases. The mortality rate was 8% in Whipple operation cases, but there were no deaths in transduodenal ampullectomy cases. Another advantage of transduodenal ampullectomy lies in the availability of intraoperative frozen-section histologic examination in the operating room. We have found that frozen-section histologic examination is very helpful in deciding whether immediate intraoperative conversion to pancreaticoduodenectomy should be performed. It can prevent unnecessary pancreaticoduodenectomy in patients with benign tumors of the ampulla of Vater. 15, 17, 18 In our patient, intraoperative frozen-section histologic examination showed high-grade dysplasia, and a Whipple operation was not performed during the initial operation. However, the patient presented with tumor recurrence at the bile and pancreatic duct tubing site, and adenocarcinoma was proved by histologic analysis on follow-up endoscopy. A possible explanation for the short-term development of adenocarcinoma at the margin-free resection site is as follows: an adenoma with high-grade dysplasia developed in the ampulla of Vater; the adenoma grew and created a massive tumor; the adjacent duodenal mucosa was stretched and elongated because of the weight of the tumor; the stretched mucosa created a long pedicle; the adenoma also extended along the bile duct; gross examination failed to recognize the presence of the adenoma inside the duct; operative manipulation of the tumor and pedicle may have resulted in inadequate conditions inside the ducts.
Tumor morphology is another factor in the treatment decision. Most ampullary adenomas and early cancers are sessile in appearance. Pedunculated ampullary adenoma is extremely rare, and we found just 1 case report in the literature. 19 In this report the pedunculated ampullary adenoma measured 50 mm and was resected successfully with snare polypectomy. With Experiences in colon polyps, pedunculated adenomas are shown to have better oncologic behavior than sessile adenoma and ensnaring at the stalk makes polypectomy easy irrespective of the tumor size. Therefore the size limitation for ampullary tumors should be separately considered for sessile and pedunculated tumors. If the snare loop can be lodged at the stalk, a pedunculated tumor of any size can be resected properly with sufficient safety margins. Expert consensus recommended endoscopic resection for tumors Ͻ4.0 to 5.0 cm in size with no evidence of intraductal growth and coexisting malignancy by endoscopic findings. 15, 17, 20, 21 One point endoscopists have to keep in mind is that, to provide all necessary procedures along with endoscopic resection, the identification and localization of the ampullary opening are essential. An ampullary adenoma with a pedicle requires additional procedures after resection, including bile and pancreatic duct drainage. In our case, preoperative evaluation failed to identify the location of the ampullary opening, and the consequence resulted in conversion to open laparotomy ampullectomy.
In conclusion, a careful examination is required before beginning treatment of a duodenal pedunculated mass. The decision regarding the treatment modalities for a periampullary tumor should be made by taking into consideration the histologic findings, size and morphologic characteristics of the tumor, and presence of intraductal growth. In the presence of a pedicle, surgeons may favor local resection; however, a large tumor may extend along the ductal system inside the pedicle and have a high possibility of malignancy. Radical resection remains the standard curative procedure for suspected or confirmed adenocarcinoma. 8 For presumed benign ampullary tumors on endoscopic biopsy, transduodenal ampullectomy can serve as an intermediate treatment option before radical resection. 18 The decision to perform local resection for large tumors should be made carefully because most large tumors are proved to be cancer, and local resection plays a limited role in ampullary cancer. 13, 22 Accurate intraoperative frozen section is indispensable and close follow-up is warranted because of the risk of unrecognized residual tumor and high recurrence rate.
